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© PYR I DAZI NONE- SUBSTITUTED ETHYNYLPHENYL DERIVATIVE AND REMEDY FOR CIRCULATORY 
ORGAN DISEASE CONTAINING THE SAME AS ACTIVE INGREDIENT. 

® Racemic or enantiomeric pyridazinone-substituted ethynylphenyl derivative represented by general formula 
(I), pharmacologically acceptable salt thereof, and remedy for circulatory organ diseases, thrombosis and renal 
disease. In the said formula, R 1 represents hydrogen, Ci to Ce alkyl, Ci to C* alkoxycarbonyl, substituted amino 
Ci to Ce alkyl, hydroxy Ci to C$ alkyl, or phenyl substituted with alkyl. alkoxy, nitro or halogen; R 2 represents 
hydrogen, Ci to C* alkoxy or halogen; R 3 represents Ci to C4 alkoxy, Ci to Ck alkylamino or Ci to C* alkoxy Ci 
to C* alkoxy; R 4 represents Ci to C 4 alkyl or amino; R 5 represents hydrogen or Ci to C4 alkyl; R 6 represents 
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hydrogen or Ct to C* alkyl; and R 7 represents hydrogen or C, to C* alkyl. 




EP 0 503 079 A1 



TECHNICAL FIELD 

The present invention is a useful invention in the medicinal field. Further detailedly, the present 
invention relates to ethynylphenyl derivative substituted by pyridazinone, process for preparing the same 
5 and medicament for circulatory disease having therapeutic effect for arteriosclerosis and/or hypertension, 
stenocardia, cardiac failure and/or peripheral circulatory disease, or medicament for kidney disease 
containing the same as an effective ingredient. 

BACKGROUND ART 

10 

Hitherto, 1 ,4-dihydropyridines have been known as compounds having pharmacological activities such 
as antihypertensive activity and vasodilative activity. For example, dimethyl 2,6-dimethyl-4-(2-nitrophenyl)- 
1,4-dihydropyridine-3,5-dicarboxylate (hereinafter referred to as "nifedipine") is described in USP 3644627 
and 2-(N-benzyl-N-methylamino) ethyl, methyl 2,6-dimethyl-4-(3-nitrophenyl)-1 ,4-dihydropyridine-3,5-dica- 

15 rboxylate hydrochloride (hereinafter referred to as "nicardipine") is described in USP 3985758. 
Pyridazinones have been known as compounds having pharmacological activities such as anticoagulative 
activity and activity of improving cardiac contractile force. For example, imazodan is described in USP 
4353905. A compound wherein side chain of pyridazinone is introduced into 1 ,4-dihydropyridine skeleton is 
described in Japanese Unexamined Patent Publication No. 145180/1986 and its pharmacological char- 

20 acteristic is to have vasodilative activity, anticoagulative activity and activity of improving cardiac contractile 
force. 

However, compounds wherein substituents of phenyl group at the 4-position of 1 ,4-dihydropyridine 
include ethynyl group are not described in Japanese Unexamined Patent Publication No. 145180/1986. 
Although many 1 ,4-dihydropyridine compounds have been reported, 4-ethynylphenyl derivative has not 

25 been reported. Further, although many pyridazinones have been reported, the compound linked to 
dihydropyridine is described only in the above-mentioned Japanese Unexamined Patent Publication No. 
145180/1986. Therefore, the compound of the present invention is quite a new compound in structure. 

The present invention is directed to provide a compound having therapeutic effect for any of 
hypertension, cerebrocirculatory disease, thrombosis and concomitant diseases thereof, for example, kidney 

30 diseases such as nephritis. 

The compound of the present invention is a novel compound. The pharmacological characteristic due to 
its novelty is to have not only the pharmacological characteristics of the above-mentioned known com- 
pounds but also new pharmacological characteristics. That is, the activity to sympathetic nervous system is 
not described in USP 4353905. Though the compound of the present invention does not have a potent 

35 calcium antagonistic activity, the compound shows antinorepinephrine activity as shown in Test Example 3. 
The compound of the present invention has remarkable cerebrocirculation improving activity as shown in 
Test Example 2, though there is no description of concrete example in Japanese Unexamined Patent 
Publication No. 145180/1986. Further, the compound has platelet aggregation inhibiting activity as shown in 
Test Example 4. Therefore, the compound posesses preferable pharmacological characteristics as an 

40 circulation improving agent. The compound of the present invention has, as shown in Test Example 5, a 
potent stress ulcers inhibiting activity which activity is not at all described in Japanese Unexamined Patent 
Publication No. 14518071986. Patients generally have a great mental burden due to diseases, which burden 
often causes supervention of stress ulcers. It is obvious in the practical therapy that the supervened disease 
forces greater physical and mental burden on patients, so a vicious circle of diseases is accelerated. The 

45 compound of the present invention has also a kidney disease inhibiting activity as shown in Test Example 
7. 

Therefore, the compound of the present invention is useful for clinical therapy of hypertension, 
cerebrocirculatory disease, thrombosis and concomitant diseases thereof, for example, kidney diseases 
such as nephritis, because of having potent smooth muscle relaxing and platelet aggregation inhibiting 
so activity. Further, the compound of the present invention is extremely useful as a medicament having a 
stress ulcers inhibiting activity. 

DISCLOSURE OF THE INVENTION 

55 As a result of the continuous effort and detailed investigation of the present inventors, an ethynylphenyl 
derivative substituted by pyridazinone having the formula (I): 



3 
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wherein R 1 is hydrogen atom, a Ci - 5 alkyl group, a Ci -* alkoxycarbonyl group, a substituted amino Ci -6 
alky I group, a hydroxy Ci -4 alkyl group or a phenyl group substituted by an alkyl group, an alkoxy group, 
nitro group or a halogen atom, R 2 is hydrogen atom, a Ci-4 alkoxyl group, or a halogen atom, R 3 is a Ci-* 

is alkoxyl group, a Ci -6 alkylamino group or a Ci alkoxy Ci -4 alkoxyl group, R 4 is a Ci -4 alkyl group or 
amino group, R 5 is hydrogen atom or a Ci -4 alkyl group, R 5 is hydrogen atom or a Ci alkyl group, and 
R 7 is hydrogen atom or a C1-4 alkyl group, which may be a racemate or an optical isomer, or a 
pharmacologically acceptable salt thereof has been successfully synthesized. It has been also found that 
the above-mentioned derivative has excellent vasodepressor activity, a cerebral blood flow increasing 

20 activity, a coronary blood flow increasing activity, a platelet aggregation inhibiting activity, stress ulcers 
inhibiting activity, an antinorepinephrine activity and a phosphodiesterase (PDE) inhibiting activity. That is, it 
has been found that the above-mentioned derivative is useful as a medicament for prevention and therapy 
of hypertension, cerebrocirculatory disease, cardiac failure or various diseases caused by platelet aggrega- 
tion, or a medicament for therapy of kidney disease and is excellent in safety. Consequently, the present 

25 invention has been accomplished. 

That is, the present invention relates to (D an ethynylphenyl derivative substituted by pyridazinone 
having the formula (I): 



30 



35 




40 wherein R 1 is hydrogen atom, a C1-& alkyl group, a C1-4 alkoxycarbonyl group, a substituted amino C1-& 
alkyl group, a hydroxy Ci -4 alkyl group or a phenyl group substituted by an alkyl group, an alkoxyl group, 
nitro group or a halogen atom, R 2 is hydrogen atom, a C1-4 alkoxyl group, or a halogen atom, R 3 is a C1-4 
alkoxyl group, a Ci-s alkylamino group or a C1-4 alkoxy C1-4 alkoxyl group, R 4 is a C1-4 alkyl group or 
amino group, R 5 is hydrogen atom or a Ci -4 alkyl group, R & is hydrogen atom or a Ci -* alkyl group, and 

45 R 7 is hydrogen atom or a C1-4 alkyl group, which may be a racemate or an optical isomer, or a 
pharmacologically acceptable salt thereof, © a medicament for a circulatory disease comprising the above- 
mentioned ethynylphenyl derivative substituted by pyridazinone or the pharmacologically acceptable salt 
thereof as an effective ingredient, ® a medicament for thrombosis comprising the above-mentioned 
ethynylphenyl derivative substituted by pyridazinone or the pharmacologically acceptable salt thereof as an 

50 effective ingredient and @ a medicament for a kidney disease comprising the above-mentioned 
ethynylphenyl derivative substituted by pyridazinone or the pharmacologically acceptable salt thereof as an 
effective ingredient. 

In detail, a Ci -5 alkyl group represented by R 1 in the above-mentioned formula (I) is any of a straight 
chain, a branched chain and a ring and there are, for example, methyl, ethyl, propyl, isopropyl, butyl, 
55 isobutyl, sec-butyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl and the like. A Ci -4 alkoxycarbonyl group comprises a Ci -4 alkoxyl group which may be any of 
a straight chain, a branched chain and a ring and there are, for example, methoxycarbonyl, ethoxycarbonyl, 
propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl, t-butoxycar- 

4 
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bonyl, cyclopropoxycarbonyl and the like. A substituted amino Ci - 6 alkyl group comprises amino group 
substituted by one or two C1-3 alkyl groups or a substituted amino group having the formula: 



wherein N is nitrogen atom of amino group, ring A contains 4 to 5 carbon atom and may contain, if 

10 necessary, one oxygen atom to form a heterocycle, and a Ci- b alkyl group. As the above-mentioned 
substituted amino Ci-e alkyl group, there are, for example, methylaminomethyl, methylaminoethyl, 
methylaminobutyl, methylaminopentyl, ethylaminomethyl, ethylaminoethyl, propylaminomethyl, 
dimethylaminoethyl, diethylaminomethyl, ethylaminoethyl, ethylaminopropyl, ethylaminobutyl, 
ethyiaminopentyl, propylaminomethyl, propylaminoethyl, propylaminopropyl, dimethylaminomethyl, 

75 dimethylaminoethyl, dimethylaminopropyl, dimethylaminobutyl, dimethylaminopentyl, diethylaminomethyl, 
diethylaminoethyl, diethylaminopropyl, diethylaminobutyl, diethylaminopentyl, morpholinomethyl, 2-mor- 
pholinoethyl, 3-morpholinopropyl, 4-morpholinobutyl, 5-morpholinopentyl, piperidinomethyl, 2- 
piperidinoethyl, 3-piperidinopropyl, 4-piperidinobutyl, 5-piperidinopentyl, piperazinylmethyl, 2- 
piperazinylethyl, 3-piperazinylpropyl, 4-piperazinylbutyl, 5-piperazinylpentyl, N,N-ethylmethylaminopropyl 

20 and the like. A hydroxy 0-4 alkyl group comprises a Ci-* alkyl group and there are, for example, 
hydroxymethyl, hydroxyethyl, hydroxy propyl, hydroxybutyl and the like. A substituted phenyl group is a 
phenyl group which is substituted by a C1 -4 alkyl group, a C1 -* alkoxyl group, nitro group or a halogen 
atom at any position of the ring. There are, for example, p-nitrophenyl group, o-methylphenyl group, p- 
chlorophenyl group and the like. A C1-4 alkoxyl group represented by R 2 is any of a straight chain, a 

25 branched chain and a ring and there are, for example, methoxy, ethoxy, propoxy, isopropoxy, butoxy. 
isobutoxy. sec-butoxy, t-butoxy, cyclopropoxy and the like. As a halogen atom, there are. for example, 
fluorine, chlorine, bromine, iodine and the like. A C1 -4 alkoxyl group represented by R 3 is any of a straight 
chain, a branched chain and a ring and there are, for example, methoxy, ethoxy, propoxy, isopropoxy, 
butoxy, isobutoxy, sec-butoxy, t-butoxy, cyclopropoxy and the like. As a C1-6 alkylamino group, there are, 

30 for example, methylamino, ethylamino, diethylamino, ethylmethylamino, propylamino, methylpropylamino, 
ethylpropylamino, cyclopropylamino, dicyclopropylamino, butylamino, pentylamino, methylpentylamino and 
the like. As a C1-4 alkoxy C1-4 alkoxyl group, there are, for example, methoxymethoxy, methoxyethoxy, 
methoxypropoxy, methoxybutoxy, ethoxymethoxy, ethoxyethoxy, ethoxy propoxy, ethoxybutoxy, propox- 
ymethoxy, propoxy ethoxy, propoxy propoxy, propoxybutoxy and the like. As a C1 -4 alkyl group represented 

35 by R*, there are, for example, methyl, ethyl, propyl, isopropyl and the like, and methyl is preferable. As an 
amino group, a primary amino group is exemplified. As a C1-4 alkyl group represented by R 5 , R G or R 7 , 
there are, for example, methyl, ethyl, propyl, isopropyl and the like. 

The compound of the present invention can be changed into the acid addition salts thereof by known 
means and can be present as a salt. The salt is not particularly limited if it is pharmacologically acceptable. 

40 For example, there are an acid addition salt of a mineral acid such as hydrochloric acid, hydrobromic acid, 
hydroiodic acid or sulfuric acid, an acid addition salt of an organic acid such as methanesulfonic acid, p- 
toluenesulfonic acid, benzenesulfonic acid, acetic acid, phosphoric acid, oxalic acid, maleic acid, tartaric 
acid, citric acid, gluconic acid or lactic acid, and the like. 

There exists asymmetric carbon atom in the compound of the present invention. The present invention 

45 includes optical isomers due to asymmetric carbon or a mixture thereof mixed in an optional rate besides 
racemic compounds. 

Process for preparation A 

50 In a typical process for preparation, the ethynylphenyl derivative having the formula (I) described in the 
reaction formula (a) can be prepared by adding an ethynylbenzaldehyde derivative (II), an acetoamide 
derivative (III) and a £-aminoacrylic acid derivative (IV) to a suitable organic solvent, for example, a lower 
alkanol such as ethanol, namely, by Hantzsch synthesis method. 



5 
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In the formulae. R 1 is hydrogen atom, a C, - 6 alkvl orouo a r .n, 
ammo C,- G alkyl group, a hydroxy C, - alkvl orour 1 "h' , alkox y cart >° n y' Qroup, a substituted 
afcoxy, group, nitro group or a ^LT^^ZTZt fT by 30 a ' kyl a " 

s a C,-< a.koxyl group, a ft-? a.ky.amino ST'lo^l^T " * ~° 9en ^ 

alkyl group or amino group, R* is hydrogen atom or a C If ? Y C ' ~* a,tox y | Qroup, R* is a C,- 4 
alky! group and R' is hydrogen atom or a C, -famyl group " 9 * * ' S hydr09e " 3t ° m 0r a C ' "« 

isopropyl alcohol and n-propyl alcohol aTe ^elera^le ' & SUCh as ethano1 ' "»atnanol. 

^r^zz^ r:r 5 %^~ n 0 r m r sen , reaction - 1 to 15 « « 

used per equivalent of an ethynylbenSZy^ denvate ^2^,*?"" ^ - Pre,erab,y 
preferably used. y oerivative (II). in particular, 1 to 1.2 equivalents are 

Process for preparation B 



read 3 ^Tl^^?25T^ ** ,0 ™' a <" bribed in the 

» native (V, and V,-amin b iroS 00. a MW^ 

e.g. ethanol. 1 u 10 a su,tab, e organic solvent such as a lower alkanol, 
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C = CR A R 7 R6 



N-N 



(I) 



In the formulae, R\ R 2 , R 3 , R\ R 5 . R 6 and R 7 are as defined above. 

Organic solvents which can be used in the present reaction are not particularly limited, if the solvents 
do not remarkably inhibit this type of reaction. As these solvents, lower alkanols such as ethanol, methanol, 
isopropyl alcohol, n-propyl alcohol are preferable. 

With respect to the used amount of each reactant in the present reaction, 1 to 1.5 equivalents of a 0- 
dicarbonyl derivative (V) and 1 to 1.5 equivalents of a 0-aminocrotoamide derivative (VI) are preferably used 
per equivalent of an ethynylbenzaldehyde derivative (II). In particular, 1 to 1.2 equivalents are preferably 
used. 

The reaction temperature is preferably 20° to 120°C, in particular, preferably 30' to 100"C and the 
reaction time is preferably 1 to 24 hours, in particular, preferably 1 to 20 hours. 

After the above-mentioned reaction, the compound having the formula (I) can be purified and isolated 
by means of a conventional treatment method such as recrystallization or chromatography. 

Process for preparation C 

In a typical process for preparation, the ethynylphenyl derivative having the formula (I) described in the 
reaction formula (c) can be prepared by adding a benzylidene derivative (VII) and a 0-aminoacrylic acid 
derivative (IV) or a hydrochloride thereof with adding, if the hydrochloride is used, an alkoxide to a suitable 
organic solvent such as a lower alkanol, e.g. ethanol. 



55 
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25 In the formulae, R\ R 2 , R 3 , R 4 , R 5 , R 6 and R 7 are as defined above. 

Organic solvents which can be used in the present reaction are not particularly limited, if the solvents 
do not remarkably inhibit this type of reaction. As these solvents, lower alkanols such as ethanol, methanol, 
isopropyl alcohol, n-propyl alcohol are preferable. 

With respect to the used amount of each reactant in the present reaction, 1 to 1.5 equivalents of a £- 
30 aminoacrylic acid derivative (IV) is preferably used per equivalent of a benzylidene derivative (VII). In 
particular, 1 to 1.2 equivalents are preferably used. When the hydrochloride is used, an equivalent of the 
hydrochloride is preferably used. 

The reaction temperature is preferably 20° to 120*C, in particular, preferably 30° to 100* C and the 
reaction time is preferably 0.5 to 24 hours, in particular, preferably 0.5 to 20 hours. 
35 After the above-mentioned reaction, the compound having the formula (I) can be purified and isolated 
by means of a conventional treatment method such as recrystallization or chromatography. 

Process for preparation D 

40 In a typical process for preparation, the ethynylphenyl derivative having the formula (I) described in the 
reaction formula (d) can be prepared by reacting a carboxylic acid derivative (VIII) or its reactive derivative 
with an aniline derivative (IX) in a suitable inactive organic solvent according to a known method. 
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In the formulae, R\ R 2 , R 3 , R\ R 5 . R e and R 7 are as defined above. 

25 Organic solvents which can be used in the present reaction are not particularly limited, if the solvents 
do not remarkably inhibit this type of reaction. As these solvents, for example, chlorinated hydrocarbons 
such as methylene chloride, chloroform, tetrachloromethane and 1 ,2-dichloroethane, ethers such as 
diethylether, tetrahydrofuran, dioxane and 1,2-dimethoxyethane, toluene, xylene, dimethylformamide, hex- 
amethylphosphorotriamide and the like are preferable. Condensing agents are not particularly limited, if the 

30 agents have dehydrating activity. As these condensing agents, dicyclohexytcarbodiimide and carbonyl- 
diimidazole are particularly preferable. 

With respect to the used amount of each reactant in the present reaction, 1 to 1 .5 equivalents of a 
phenylamine derivative (IX) is preferably used per equivalent of a carboxylic acid derivative (VIII). In 
particular, 1 to 1.2 equivalents are preferably used. The reaction temperature is preferably -70' to 100°C, 

35 in particular, preferably 20° to 100' C and the reaction time is preferably 1 to 24 hours, in particular, 
preferably 1 to 20 hours. 

After the above-mentioned reaction, the compound having the formula (I) can be purified and isolated 
by means of a conventional treatment method such as recrystallization or chromatography. 

40 BEST MODE FOR CARRYING OUT THE INVENTION 

As the compound having the above-mentioned formula (I) obtainable according to the present invention, 
the compounds illustrated in Table 1 can be exemplified. 
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Table 1 



5 


Compound R 1 


R 2 


R 3 


R 4 


R 5 


R 6 


R 7 




1 


H 


H 


-OMe 


Me 


H 


H 


H 


70 


2 


Me 


H 


-OMe 


Me 


H 


H 


H 


3 


-(CH 2 ) 4 CH 3 


H 


-OMe 


Me 


H 


H 


H 




4 


-PhN0 2 *1 


H 


-OMe 


Me 


H 


H 


H 




5 


~(CH 2 ) 4 Mor *2 


H 


-OMe 


Me 


H 


H 


H 


IS 


6 


-(CH 2 ) 2 0H 


H 


-OMe 


Me 


H 


H 


H 
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26 



H 
H 
H 

-C(CH 3 ) 2 OH 
H 



-OMe 

H -OCH 2 CH 2 OMe Me 
H -OEt NH Z 

H -OEt NH 2 

H -OCH 2 CH 2 OMeNH 2 

* 3 cPr NH 5 



H 
H 
H 
H 
H 



H 
H 
H 
H 
H 



H 

Me 

H 

Et 



Me H 



group at the 2-position and chlorine at the 3-poeition. 
[Note 2] *1: p-Nitrophenyl group 

*2: Morpholino group 

*3: Cyclopropyl group 

*4: n-Propyl group 



55 Test Example 1 

Activity on b.ooo pressure of spontaneous* hypertensive rats (SHR) 
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mg/Kg. the so.ution was «LnJt£j ^ Ea^ ra Twas 1^7^ ** d0S6 b6Came 30 

and then, the caudal vein pressure of™?" . ! previously kept warm at 40* C for 10 minutes, 

(made by Muromach iZa'S Z 1 ZovtJZ^Z** * ^ "** ^"-nomeler 

administration. ' adm,n,stra <'°n. and one hour and three hours after the 

Change of the blood pressure was calculated by the following formula. 

Change rate (%) = [(Measured value after administration 
Measured value before administration] x 100 

The results are shown in Table 2. 



Measured value before administration) / 



75 



Table 2 



20 



25 



30 



Compound No. 



Change rate of blood p ressure (%) 
1 hr. value ~~ 3 hr. value 



35 



1 


-35.5 


3 


-5.2 


4 


-1.2 


5 


-0.9 


6 


2.6 


7 


-4.3 


8 


-2.2 


10 


-0.6 


12 


-10.5 



-25.8 
-3.2 
-0.2 
-2.7 
2.1 
-8.1 
-2.9 
-2.5 

-12.2 



- continued - 



40 



45 



50 



55 



NSDOCID: < E p 0503079A1J_, 



12 



EP 0 503 079 A1 

was administered orally thereto and a value of acute toxicity was evaluated with death rate after 7 days. 

Table 7 
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Compound No. 


LDso (mg/kg) 


1 


1000 


6 


950 


7 


800 


12 


1200 


17 


1000 


24 


1100 


25 


1000 



Test Example 7 

Inhibitory activity against kidney disease caused by puromycin aminonucleoside 

In each group, 5 Jcl Wistar male mice (7 weeks) were employed. Puromycin aminonucleoside (made 
by Sigma Chemical Company, U.S.A.) was administered thereto via caudal vein in a dose of 100 mg/kg, 
and then, a damage was caused on kidney. Each test compound was suspended in a 0.5 % methyl cellose 
solution to give the concentration such that the dose became 10 mg/kg. The suspension was administered 
orally thereto 2 times per day for 10 days. Then, content of proteins in the total amount of the urine of 10th 
day was measured. 

The measuring method was the Biuret method by Gornall et al. 

Table 8 



Compound No. 



Total amount of Urine proteins (mg) 



3 


261.8* 


± 


38.9 


6 


235.4* 


± 


42.5 


7 


249.3* 


± 


41.3 


12 


224.1* 


+ 


31.8 


24 


251.7* 


± 


45.8 


25 


263.4* 


+ 


47.2 


27 


259.3* 


+ 


50.1 


Control 


394.3 


± 


38.9 



(puromycin aminonucleoside) 



50 



* : significant difference from Control p< 0.05 



55 



The above Test Examples made clear that the compounds of the present invention were pharmacologi- 
cally useful. That is, as shown in Test Example 1, the compounds of the present invention showed potent 
vasodepressor activity and the activity was persistent. As shown in Test Example 2, cerebrocirculation 
improving activity was evaluated by means of the test of decapitation induced hypoxia in mice as a method 
for evaluation. As the result of the test, the compounds of the present invention showed remarkable effect. 
Further, it is known that sympathetic nerves are concerned with relaxation of vascular smooth muscles. As 
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shown in Test Example 3, the compounds of the present invention showed anti-norepinephrine activity In 
circulatory diseases, dynamics of blood is an important factor and particularly, platelet aggregation is 
greatly concerned with the diseases such as thrombosis and ischemia. For a treatment of these diseases a 
platelet aggregation inhibitor is used and as shown in Test Example 4, the compounds of the present 
5 invention had potent inhibitory activity against platelet aggregation. Stress ulcers are caused by stress of 
main desease, and preventing the stress ulcers is significant in clinical medicine. As shown in Test Example 
5, the compounds of the present invention showed stress ulcers inhibiting activity. Further, as shown in Test 
Example 7, the compounds of the present invention had kidney disease inhibiting activity. Furthermore as 
is clear from the values of acute toxicity in Test Example 6, the compounds of the present invention were 
jo extremely excellent in safety. 

Namely, the compounds of the present invention show further potent antihypertensive activity and the 
effect is persistent. Furthermore, the compounds of the present invention have excellent cerebral blood flow 
increasing activity, stress ulcers inhibiting activity, coronary blood flow increasing activity, platelet aggrega- 
tion mhibrting activity, anti-norepinephrine activity, phosphodiesterase (PDE) inhibiting activity and kidney 
75 diseases inhibiting activity as pharmacologically useful characteristics. 

Therefore, the compounds of the present invention are useful as preventing or therapeutic agents for 
circulatory diseases, for example, human hypertension, ischemic cardiac diseases such as stenocardia and 
cardiac infarction, cardiac failure thrombosis and the like, and as preventing or therapeutic agents for kidney 
diseases, also having stress ulcers inhibiting activity. 

As administration forms of the compound having the above-mentioned formula (I), there can be 
exemplified preparations for oral administration such as tablets, capsules, granules, powders and syrups 
preparations for parenteral administration such as subcutaneous injection, intravenous injection sup- 
positories, cataplasmata and emplastra and the like. These various preparations can be prepared in a usual 
method by using, besides an effective ingredient, any conventional additives such as excipient binder 
dismtegrant, lubricant, corrigent, solubilizer and dispersing agent which can be used in the field of 
pharmaceutical preparation in accordance with the purpose. The preparation can be prepared by using for 
example, gelatin, lactose, sucrose, titanium oxide, starch, crystalline cellulose, hydroxypropylmethylcel- 
lulose, carboxymethylcellulose, corn starch, microcrystalline wax, white petrolatum, magnesium alumino 
meta silicate, anhydrous calcium phosphate, citric acid, trisodium citrate, hydroxypropylcellulose sorbitol 
sorbitan esters of fatty acids, polyvinylpyrrolidone, magnesium stearate, light anhydrous silicic acid talc' 
vegetable oil, benzyl alcohol, gum arabic, propylene glycol or polyalkylene glycol. 

Although the dosage is different according to sympton, age, body weight and route and times of 
administration, a usual dosage is about 2 to about 300 mg per day for adults, and can be devided to 1 to 
several times. 

There exists asymmetic carbon in the above-mentioned compound having the formula (I) The present 
invention includes optical isomers due to asymmetric carbon or a mixture thereof mixed in an optional ratio 
besides racemic compounds. 
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Example 1 
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45 



Preparation of 2.6-dimethyl-4-(3-ethynylphenyl)-3-methoxycarbonyl-5-{4-(6-oxo-1 4 5 6- 

tetrahydropyndazinon-3-yl)phenyl}aminocarbonyl-1 ,4-dihydropyridine (compound 1 ) 

In 10 ml of isopropanol were dissolved 0.5 g (0.0038 mol) of 3-ethynylbenzaldehyde 0 46 g (0 004 
mol) of methyl 3-aminocrotonate and 1.09 g (0.004 mol) of N-[4-(6-oxo-1.4,5,6-tetrahydropyridazinon-3-yl) 
phenyljacetoacetamide with heating and the mixture was refluxed for 3 hours. After standing for cooling the 
solvent was distilled away and the obtained residue was subjected to the silica gel column (chloroform ■ 
methanol - 93 : 1) to give 1.0 g of the titled compound as pale yellow crystals (yield- 52 %) 
m.p.: 129 - 131 *C 
50 MS(m/z) : 480 (M* - 2) 

'H-NMFt (6. ppm) (CDCt 3 ): 

8.81 (s, 1H), 7.81-7.26 (m. 8H), 6.63 (s, 1H), 6.01 (s. 1H), 4.93 (s, 1H). 3.72 (s. 3H). 3.13 (s, 1H) 2 92 (t 2H 
J = 8Hz), 2.64 (t, 2H, J = 8Hz). 2.33 (s. 3H). 2.30 (s, 3H) 1 

55 Example 2 

Preparation of 2,6-dimethyl-3-methoxycartx>nyl-5-{4-(6-oxo-1 ,4,5.6-tetrahydropyridazinon-3-yl)- 

phenyl}aminocarbonyl-4-{3-<1 -propyn-1 -yl)}pheny 1-1 ,4-dihydropyridine (compound 2) 
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Table 4 



Concentration of compound (M) 



10 



15 



Compound No. 



1 
3 
4 
6 
7 
12 
15 
16 
17 
18 
19 
24 
25 



Contractive force* 1 



10- 



102.8 
92.4 
93.2 
90.5 
100.3 
90.2 
85.6 
105.3 
87.7 
111.2 
101.1 
88.8 
91.5 



10" 



87.4 

68.3 

71.5 

70.2 

89.2 

69.4 

68.3 

86.4 

70.1 

90.5 

84.9 

72.4 

70.9 



10- 



15.7 
12.5 
13.2 
10.8 
16.3 
10.3 
9-8 
17.9 
8.9 
16.3 
14.9 
11.1 
12.1 



20 



. ' : " or L existence of the test compound when 

M The values show the tension under the existence u 
tne tension by norepinephrine (10^M) is rec^rdedasj00_ 



25 



Test Example 4 

inhibitory activity on platelet aggregation 



Ditory acuvuy ^- k» -~ ~ and 

» me »». Each .«! co-P"" 1 »» d,**=d P wrWdtoetry . Conc.n««»" <> 

- <adpi - 5 - 10 

Mean aggregation _ Jto aggregation 
ratej^ontr ^ S^istration gro up ^ ^ 

1 rale ti0 " Mean aggregation rate of control group 



40 



The results are shown in Table 5. 
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Table 5 



10 



15 



20 



25 



Inhibition rate (%) 



Concentration of compound (M) 



Compound No. 



1 
3 
4 
5 
6 
7 
12 
15 
16 
17 
18 
19 
20 
22 
23 
24 
25 



ADP aggregation 
10" 7 



21 

18 

22 

20 

22 

24 

35 

16 

19 

18 

19 

20 

20 

14 

18 

27 

29 



10" 



10- 



70 

59 

58 

61 

68 

73 

81 

47 

65 

62 

61 

63 

68 

55 

56 

70 

69 



94 
87 
91 
89 
93 
89 
96 
88 
88 

82 

82 

83 

93 

86 

86 

92 

90 



Collagen aggregation PAF aggregation 

10~ 5 



10- 7 



21 

28 

24 

26 

22 

25 

33 

28 

25 

30 

30 

28 

23 

29 

30 

29 

30 



10~ 6 



94 
93 
92 
89 
93 
92 
96 
96 
97 

100 

100 
91 
95 

100 

100 

90 

91 



64 
65 
64 
59 
69 
40 
72 
40 

66 

49 

61 

38 

70 

48 

47 

60 

62 
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35 



40 



Test Example 5 
Activity on stress ulcers 

tJ^^i^7? 5 t^j^ r re e T yed - Each test compound - s »»h 

containing 1.5 % iJL^^^^^^J^^ 30 mQ/1 ° «**» (solut.cn 
of 30 mg/kg. After the administration, the mice were retrained P /f ? arat,0n WaS . ad ™i*tered orally in a rate 
hours. Then, length of the ulcer i . the IZZZ f reStr ,f ,ned and ""versed ,n a water tank of 23' C for 7 
10). The results are shown in Table ? * ma * WaS m6aSured ^ a stereoscopic microscope (x 

Table 6 



45 



50 



Compound No. 


Inhibition rate (%) | 


1 


83.0 


7 


88.8 


8 


75.4 


12 


98.7 


15 


98.1 


17 


79.3 


19 


92.6 


23 


91.7 


25 


94.3 



55 



Test Example 6 
Acute toxicity 

In each group, 6 Sic: ddy male mice weighing 25 to 29 g (6 weeks) 

16 



were employed. Each compound 
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- continued - 



10 



15 



20 



25 



Compound No. 


Change rate of 


blood 


pressure (%) 


1 hr value 

A. Ill a ▼ Ul *-*\_»- 


3 


hr. value 


1 ^ 

1 o 






3.0 


1 ^ 






-25 2 


1 

ID 


oo.o 




-36 7 


1 7 


o« o 




7 9 


18 


-17.1 




-10.1 


19 


-23.7 




-28.2 


20 


-44.5 




-50.9 


21 


-4.5 




-6.7 


22 


-32.3 




-26.6 


23 


-46.7 




-38.7 


24 


-15.4 




-10.3 


25 


-5.9 




-3.1 


26 


-3.0 




-1.4 



30 



0.5 % methylcellulose 
solution (Control) 



1.8 



-6.8 



35 



40 



45 



50 



Test Example 2 

Activity on hypoxia induced in decapitation of mice 

In each group, 3 Slc-ddy male mice (4 weeks) were employed. Each test compound was suspended or 
dissolved in a 0.5 % methyl cellulose solution. After the concentration was adjusted, the dose became 100 
mg/g, the solution was administered orally. One hour after the administration, mice were decapitated and 
gasping time was measured. 

Inhibition rate was calculated by the following formula. 



Inhibition = 
rate 



Mean gasping time of _ Mean gasping time 
administration group of control group 

Mean gasping time of control group 



xlOO 



55 



The results are shown in Table 3. 
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Table 3 



5 


Compound No. 




Inhibition rate (%) 




1 




28.6 


10 


4 




13.2 




5 




3.2 




6 




21.5 


1S 


7 




19.1 




8 




12.8 




12 




30.2 




15 




5.2 


20 


16 




3.4 




17 




25.8 




19 




5.6 


25 


24 




24.2 




25 




28.3 


30 


0.5 % methylcellulose 
solution (Control) 


1.8 


0.0 



Test Example 3 
Anti-norepinephrine activity 

Aortae abdominis of male Wister rats (8-12 weeks) were delivered and cut in spiral-shape to be strip 
preparations. Each test compounds was disolved in DMSO. Then, the solution was diluted with distilled 
water and prepared to be desired concentration. Using an auto-Magnus apparatus, as to the vasoconstric- 
tion after adding norepinephrine, contractive forces were measured under the existence of the test 
compounds. The results are shown in Table 4. 



50 
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The procedures of reaction, treatment and 

isopropanol to give 1.2 g of the titied compound (y.eld: 58 /.)• 
m.p.: 124- 1 26 'C 
MS(m/z) : 521 (M ) 

IS (1 2H. j-8H 2 ). 2.33 (4. 3H). 2 31 (4. 3H). 1.75 ». 3H) 
Example 3 

of 2 6-dimethy.-3-methoxycar b ony,5- { 4-(6-oxo-1 .4.5.6-»etrahydro P yridaz.non-3-y.)- 

Sr-car Jy,-4- { 3^ 3> ^ rf ^ ^ usjng 

The procedures of reaction, treatment and P"f * E f^ 

isopropanoi to give 1.3 g of the tit.ed compound (y.eld: 56 /„). 
20 m.p.: 110-112-C 
MS(m/z) : 577 (M ) 

2.2 «%H J = 8Hz). 2.33 (4. 3H). 2.3, <4. 3H). , 75.- 48 (n, ,1H) 



10 



15 



25 



Example 4 

^ ^ nA^ n mO01 mol) of 5-carboxy-2,6-dimethyl-3- 
,n 5 mt of methylene chloride were S " S ^ M ^Xylne under cooling with ice. To this 
m ethoxycarbonyl-4-[3- { 2-(4-nUro)phe o Tcydohexylcarbodiimide. After stirring under 

reaction solution was gradua ly ^^^^iZL gradually added 0.189 g (0.001 mo I) of 4-(6- 
cooling with ice for 30 mmutes, to the rea et.on soiut.on « the room temperature. The 

oxo-1 AS.e-tetrahydropyridazinon-S-yDan.hn^ . and fte^JJ ™ was added t0 the filtrate. Then 

precipitated insoluble substance was removed by f, trabor, saturated aque ous solut.on 

the layer of methylene chloride was separated. Thjs was over anhydrous 
of sodium bicarbonate and saturated a ^V" 

magnesium sulfate. Then the solvent was d^led away a ^ as yel|QW 

„ column chromatography (chloroform : methanol - 93 . D 9 
crystals (yield: 64 %). 
m.p.: 105 - 107' C 
MS(m/z) : 628 (M ) 

- l^V^™*-* 8.88 ,, .H). 8.0, ,s. ,H, 4.83 ,, ,H,, 8.88 ,, 3H, 2.8, (, 2H. J.«* 
2.6, (,.'2H. j -8HJ). 2.3, (4. 3H). 2.28 (s. 3H) 

Example 5 



30 



35 



m.p.:140- 142-C 
MS(m/z) : 648 (M ) 
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'H-NMR (6. ppm) (CDCI 3 )- 



* (s, 3H), 2.31 (s, 3H) 

5 Example 6 
Preparation of 



w 



aminoero.o™,., ,.09 , im^J^^SS*"'*' °f 9 <°°« ■»<»> of mMftyt 3 



m.p.: 152 - 154°C 
75 MS(m/z) : 551 (M + ) 

1 H-NMR (5, ppm) (CDCI 3 ) 



20 Example 7 



25 



.mlnocotomte, 1.09 9 (0 W mZf N fWo^TslT^ V f ' a46 0 ( °°° 4 mOI » <" * 



m.p.: 144 - 146°C 
30 MS(m/z) : 565 (M + ) 

1 H-NMR (5, pp m ) (CDCI 3 ) 



35 Example 8 

Preparation of 



40 



aminocrotonate, 1.09 g (0.004 mol) of N-U-fB-oxo-i 4 \ a uZl * J 9 ( ° °° 4 mol) of meth >" 3 " 
and of isopropa^o, fo give //g o/J^^^ 



m.p.: 102 - 104' C 
45 MS(m/z) : 607 (M + ) 

'H-NMR (5, ppm) (CDCI 3 ) 



t^s^!s^zi^ var- m * m> - 369 <s - 3h >- 230 <•■ 



50 Example 9 

Preparation of 



55 



Phenyl] ammocroto™™. 0 „ heali „ g and the SSjJlT ^utST^ H ^f^W^^-S-V'h 
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raphy (chlorform : methanol = 93: 1) to give 2.6 g of the titled compound as yellow crystals (yield: 50 %). 
m.p.: 118- 120- C 
MS(m/2) : 516 (IvT) 
1 H-NMR (5, ppm) (CDCl a): 

5 8.79 (s, 1H), 7.80-7.25 (m t 7H), 6.87 (s, 1H), 5.99 (S, 1H). 4.92 <s, 1H), 3.73 (s, 3H), 3.11 (s, 1H), 2.91 (t, 2H, 
J =8Hz), 2.63 (t, 2H, J = 8Hz), 2.30 (s, 3H) f 2.31 (s, 3H) 

Example 10 

w Preparation of 3-cyclopropylaminocarbonyl-2,6-dimethyl-4-(3-ethynylphenyl)-5-{4-(6-oxo-1 ,4,5,6- 

tetrahydropyridazinon-3-yl)phenyl}aminocarbonyl-1 ,4-dihydropyridine (compound 10) 

The procedures of reaction, treatment and purification of Example 1 were repeated except for using 
0.49 g (0.0038 mol) of 3-ethynylbenzaldehyde, 0.568 g (0.004 mol) of (2-amino-4-cyclopropylamino)-2- 
15 buten-4-one, 1.09 g (0.004 mol) of N-[4-(6-oxo-1 ,4,5,6-tetrahydropyridazinon-3-yl)phenyl]acetoacetamide 
and 10 ml of isopropanol to give 1.5 g of the titled compound (yield: 74 %). 
m.p.: 192 - 194° C 
MS(m/2) : 507 (M*) 
'H-NMR (6, ppm) (CDCl 3 ): 

20 10.8 (s, 1H), 9.42 (s, 1H), 8.30 (s. 1H), 7.65-7.18 (m, 8H), 6.69 (s, 1H), 4.95 (s, 1H), 3.20 (s, 1H), 2.95 (t, 2H, 
J = 8Hz), 2.43 (t, 2H, J = 8Hz), 2.12 (s, 3H), 2.02 (s, 3H), 0.51-0.21 (m. 5H) 

Example 11 

25 Preparation of 2,6-dimethyl-4-(3-ethynylphenyl)-3-(N-methyl-N-propyl)aminocarbonyl-5-{4-(6-oxo-1 ,4.5,6- 
tetrahydropyridazinon-3-yl)phenyl}aminocarbonyl-1 ,4-dihydropyridine (compound 1 1 ) 

The procedures of reaction, treatment and purification of Example 1 were repeated except for using 
0.49 g (0.0038 mol) of 3-ethynylbenzaldehyde, 0.62 g (0.004 mol) of N-methyl-N-propyl-3- 
30 aminocrotonamide, 1.09 g (0.004 mol) of N-[4-(6-oxo-1,4,5,6-tetrahydropyridazinon-3-yl)phenyl]- 
acetoacetamide and 10 ml of isopropanol to give 1.4 g of the desired compound (yield: 67 %). 
m.p.: 185 - 187° C 
MS(m/z) : 521 (M*) 
1 H-NMR(5, ppm) (CDCi 3 ): 

35 9.32 (s, 1H), 8.52 (s, 1H), 7.66-7.20 (m, 8H), 6.83 (s, 1H), 4.91 (s, 1H), 3.22 (s, 1H), 2.93 (t, 2H, J = 8Hz). 2.8 
(s, 3H), 2.72-2.34 (m, 7H), 2.43 (t, 2H, J =8Hz), 2.13 (s, 3H), 2.0 (s, 3H) 

Example 12 

40 Preparation of 2-amino-3-ethoxycarbonyl-4-(3-ethynylphenyl)-6-methyl-5-{4-(6-oxo-1 ,4,5,6- 

tetrahydropyridazinon-3-yl)phenyl)aminocarbonyl-1 ,4-dihydropyridine (compound 12) 

In 200 mt of ethanol was dissolved 9.3 g (0.024 mol) of N-[4-(6-oxo-1 ,4,5,6-tetrahydropyridazinon-3-yl) 
phenyl]3-ethynylbenzylideneacetoacetamide. Thereto were added 4.0 g (0.024 mol) of ethyl 3,3-diamino-2- 

45 propenoate hydrochloride and 1.63 g (0.024 mol) of sodium ethoxide. The mixture was heated under reflux 
for 1 hour. After standing for cooling, the solvent was distilled away and the obtained residue was subjected 
to silica gel column chromatography (chloroform : methanol = 10 : 0.4) to give 10.1 g of the titled 
compound as orange crystals (yield: 85 %). 
m.p.: 170 - 173° C 

50 MS(m/z) : 497 (tvf) 

1 H-NMR (6, ppm) (CDCl 3): 

10.83 (S, 1H), 9.68 (s, 1H), 8.3 (brs, 2H), 7.67-7.19 (m, 8H), 6.73 (brs, 1H), 4.82 (s, 1H), 3.97-3.89 (q, 2H, 
J = 7Hz), 3.36 (S, 1H), 2.90 (t, 2H, J = 8Hz), 2.42 (t. 2H, J = 8Hz), 2.05 (S, 3H), 1.05 (t, 3H, J = 7Hz) 

55 Example 13 

Preparation of 2,6-dimethyl-4-(3-ethynylphenyl)-3-methoxycart)onyl-5-{4-(1 -methyl-6-oxo-1 ,4,5,6- 

tetrahydropyridazinon-3-yl)phenyl}aminocarbonyl-1 ,4-dihydropyridine (compound 13) 

21 
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15 



30 



40 



The procedures of reaction, treatment and purification of Example 1 were repeated except for using 
0.67 g (0.0052 mol) of 3-ethynylbenzaldehyde, 0.79 g (0.0052 mo!) of methyl 3-aminocrotonate, 1.50 g 
(0.0052 mol) of N-[4-(1-methyl-6-oxo-1,4,5,6-tetr^^ and 30 ml 

of isopropanol to give 1 .02 g of the titled compound (yield: 37 %). 
m.p.: 191 - 193'C 
MS(m/z) : 532 (M* ) 
'H-NMR (6, ppm) (CDC I 3 ): 

9.37 <s, 1 H), 7.73-7.27 (m, 8H), 6.80 (s, 1 H), 6.02 (s, 1 H), 4.85 (s. 1 H), 3.61 (s, 3H), 3.45 (s, 3H) 2 93 (t 2H 
J = 8Hz), 2.57 (t, 2H, J = 8Hz), 2.34 (s, 3H), 2.31 (s, 3H) ' 

Example 14 

Preparation of 2,6-dimethyl-4-(3-ethynylphenyl)-3-methoxycarbonyl-5-{4-(1 -ethyl-6-oxo-1 ,4,5,6- 

tetrahydropyridazinon-3-yl)phenyl}aminocarbonyl-1 ,4-dihydropyridine (compound 14) 



The procedures of reaction, treatment and purification of Example 1 were repeated except for using 
0.49 g (0.0038 mol) of 3-ethynylbenzaldehyde, 0.46 g (0.004 mol) of methyl 3-aminocrotonate, 1.20 g (0.004 
mol) of N-[4-(1-ethyl-6-oxo-1,4,5,6-tetrahydropyridazinon-3-yl)phenyl]acetoacetamide and 10 ml of 
isopropanol to give 1.1 g of the titled compound (yield: 50 %). 
20 m.p.: 123 - 125° C 
MS(m/z) : 546 (M*) 
1 H-NMR (5, ppm) (CDCl 3 ): 

9.31 (s, 1H). 7.70-7.27 (m, 8H), 6.82 (s, 1H). 6.02 (s. 1H), 4.95 (s, 1H), 3.69 (s, 3H). 2.91 (t 2H J = 8Hz) 
2.78 (q, 2H, J = 7Hz), 2.55 (t. 2H. J = 8Hz), 2.33 (s. 3H), 2.31 (s, 3H), 1 .55 (t, 3H, J = 7Hz) 

25 

Example 15 

Preparation of 2,6-dimethyl-4.(3-ethynylphenyl)-3-methoxycarbonyl-5-{4-{5-methyl-6-oxo-1 4 5 6- 
tetrahydropyridazinon-3-yl)phenyl}aminocarbonyl-1 ,4-dihydropyridine (compound 15) 

The procedures of reaction, treatment and purification of Example 1 were repeated except for using 
0.49 g (0.0038 mol) of 3-ethynylbenzaldehyde, 0.46 g (0.004 mol) of methyl 3-aminocrotonate, 1 .15 g (0 004 
mol) of N-[4-(5-methyl-6-oxo-1,4,5,6-tetrahydropyridazinon-3-yl)phenyl]acetoacetamide and 10 ml of 
isopropanol to give 1.33 g of the titled compound (yield: 65 %). 
35 m.p.: 125 - 127° C 
MS(m/z) : 51 1 (M ) 
1 H-NMR (5, ppm) (CDCl 3 ): 

8.82 (s, 1H), 7.79-7.27 (m, 8H), 6.67 (s, 1H), 6.02 (s, 1H), 4.95 (s, 1 H), 3.73 (s, 3H), 3 11 (s 1H) 2 89 2 86 
(dd, 2H, J = 6.5Hz), 2.61 (m, 1H), 2.32 (s, 3H), 2.31 (s, 3H), 1.12 (d, 3H, J = 6.5Hz) 

Example 16 

Preparation of 2,6-dimethyl-4-(3-ethynylphenyl)-3-methoxycarbonyl-5-{4-{4-methyl-6-oxo-1 4 5 6- 
tetrahydropyndazinon-3-yl)phenyl}aminocarbonyl-1 ,4-dihydropyridine (compound 16) 



45 



The procedures of reaction, treatment and purification of Example 1 were repeated except for using 
0.49 g (0.0038 mol) of 3-ethynylbenzaldehyde, 0.46 g (0.004 mol) of methyl 3-aminocrotonate, 1.15 g (0 004 
mol) of N-t4-(4-methyl-6-oxo-1,4,5,6-tetrahydropyridazinon-3-yl)phenyl]acetoacetamide and 10 ml of 
isopropanol to give 1.5 g of the titled compound (yield: 73 %). 
so m.p.: 126 - 127*C 
MS(m/z) : 511 (M* ) 
1 H-NMR (6, ppm) (CDCl 3 ): 

8.81 (s, 1H), 7.78-7.26 (m, 8H), 6.80 (s, 1H), 6.02 (s, 1H), 4.96 (s, 1H), 3.72 (s, 3H), 3.10 (s 1H) 2 88 2 86 
(dd, 2H, J = 6.5Hz), 2.62 (m, 1 H), 2.32, (s, 3H), 2.31 (s, 3H), 1.07 (d, 3H, J = 6.5Hz) 

Example 17 

Preparation of 2,6-dimethyl-4-{3-(3-hydroxy-3-m ethyl)- 1 -butyn-1 -yl-6-methoxy}pheny l-3-ethoxycarbonyl-5- 

22 
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{4-(6-oxo- 1 ,4,5,6-tetrahydropyridazinon-3-yl)phenyl}aminocarbonyl-l ,4-dihydropyridine (compound 17) 

The procedures of reaction, treatment and purification of Example 1 were repeated except for using 
0.83 g (0.0038 mol) of {3-(3-hydroxy-3-methyl)-1-butyn-1-yl}-6-methoxyben2aldehyde, 0.52 g (0.004 mol) of 
5 ethyl 3-aminocrotonate, 1.09 g (0.004 mol) of N-[4-(6-oxo-1,4,5,6-tetrahydropyrida2inon-3-yl)phenyl]- 
acetoacetamide and 10 ml of isopropanol to give 1.1 g of the titled compound (yield: 50 %). 
m.p.: 151 - 153° C 
MS(m/z) : 584 (M*) 
1 H-NMR (5, ppm) (CDCI 3 ): 

10 9.03 (s, 1H), 7.71-7.22 (m, 7H). 6.61 (s, 1H), 6.34 <s, 1H), 5.02 (s, 1H), 4.05 (s, 3H), 4.79 (s, 1H), 4.07 (q, 2H t 
J = 7Hz), 2.90 <t, 2H, J = 8Hz), 2.56 (t, 2H, J = 8Hz), 2.34 (s, 3H), 2.31 (s, 3H) 1.63 (s, 3H), 1.62 (s, 3H), 1.23 
(t, 3H, J = 7Hz) 

Example 18 

75 

Preparation of 2,6-dimethyl-4-(3-ethynyl-6-methoxyphenyl)-3-ethoxycarbonyl-5-{4-(6-oxo-1 ,4,5,6- 

tetrahydropyridazinon-3-yl)phenyl}aminocarbonyl-1 ,4-dihydropyridine (compound 18) 

The procedures of reaction, treatment and purification of Example 1 were repeated except for using 
20 0.78 g (0.0038 mol) of 3-ethynyl-6-methoxybenzaldehyde, 0.52 g (0.004 mol) of ethyl 3-aminocrotonate, 

1.09 g (0.004 mol) of N-[4-(6-oxo-1 ,4,5, 6-tetrahyd ropy ridazinon-3-yl)phenyl]acetoacetamide and 10 ml of 

isopropanol to give 1 .2 g of the titled compound (yield: 58 %). 

m.p.: 138 - 140° C 

MS(m/z) : 526 (M*) 
25 1 H-NMR (5, ppm) (CDCI 3 ): 

9.01 (s, 1H), 7.70-7.24 (m, 7H). 6.61 (s, 1H), 6.34 (s. 1H), 4.05 (s. 3H), 4.79 (s, 1H), 4.07 (q. 2H. J = 7Hz). 

3.07 (s, 1H), 2.90 (t. 2H, J = 8Hz). 2.56 (t, 2H, J = 8Hz), 2.33 (s, 3H), 2.31 (s, 3H), 1.23 (t. 3H. J = 7Hz) 

Example 19 

30 

Preparation of 2 f 6-dimethyl-4-(3-ethynylphenyl)-5-{4-(4-ethyl-6-oxo-1,4,5,6-tetrahydropyridazinon-3-yl)- . 
phenyl} aminocarbonyl-3-methoxycarbonyl-1 ,4-dihydropyridine (compound 19) 

The procedure of reaction, treatment and purification of Example 1 were repeated except for using 0.25 
35 g (0.0019 mol) of 3-ethynylbenzaldehyde, 0.22 g (0.0019 mol) of methyl 3-aminocrotonate, 0.56 g (0.0019 

mol) of N-[4-(4-ethyl-6-oxo-1,4,5,6-tetrahydropyridazinon-3-yl)phenyl]acetoacetamide and 20 ml of 

isopropanol to give 0.6 g of the titled compound (yield: 62 %). 

m.p.: 116 - 118°C 

MS(m/z) : 510 (M*) 
40 1 H-NMR (5, ppm) (CDCI 3 ): 

8.42 (s, 1H), 7.75-7.19 (m, 9H), 5.67 (s, 1H), 4.85 (s, 1H), 3.69 (s, 3H), 3.14-3.02 (m, 2H), 2.67-2.61 (m, 3H), 

2.36 (s, 3H), 2.32 (s, 3H), 0.97 (t, 3H, J = 7Hz) 

Example 20 

45 

Preparation of 2,6-dimethyl-4-(3-ethynylphenyl)-3-ethoxycarbonyl-5-{4-(6-oxo-1,4,5,6-tetrahydropyndazinon- 
3-yl)phenyl}aminocarbonyl-1 ,4-dihydropyridine (compound 20) 

The procedures of reaction, treatment and purification of Example 1 were repeated except for using 0.5 
50 g (0.0038 mol) of 3-ethynylbenzaldehyde, 0.5 g (0.0038 mol) of ethyl 3-aminocrotonate, 1.0 g (0.0037 mol) 

of N-[4-(6-oxo-l,4,5,6-tetrahydropyridazinon-3-yl)phenyl] acetoacetamide and 30 ml of isopropanol to give 

1.0 g of the titled compound (yield: 55 %). 

m.p.: 127 - 128* C 

MS(m/z) : 497 (IvT) 
55 1 H-NMR (5, ppm) (CDCI 3): 

8.49 (s, 1H), 7.72-7.20 (m, 9H), 5.68 (s. 1H), 4.84 (s, 1H), 4.15 (q, 2H, J = 7Hz), 3.09 (s, 1H), 2.94 (t. 2H, 

J =8Hz), 2.61 (t, 2H J = 8Hz), 2.35 (s, 3H), 2.33 (s, 3H), 1.27 (t, 3H, J =7Hz) 
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Example 21 

Preparation of 2,6-dimethyl-4-(3-ethynylphenyl)-3-methoxycar^^^ 

tetrahydropyridazinon-3-yl)phenyl}aminocarbonyl-1 ,4-dihydropyridine (compound 21 ) 

5 

The procedures of reaction, treatment and purification of Example 1 were repeated except for using 2 g 
(0.015 mol) of 3-ethynylbenzaldehyde, 1.8 g (0.015 mol) of methyl 3-aminocrotonate, 4.5 g (0.014 mol) of 
IS|.[4.(6- oxo -4-p r0 py|-i,4,5,6-tetrahydropyridazinon-3-yl)phenyl]acetoacetamide and 50 mt of isopropanol to 
give 3.5 g of the titled compound (yield: 48 %). 
10 m.p.: 112 - 114* C 
MS(m/z) : 525 (M*) 
TH-NMR (5, ppm) (CDCl 3 ): 

8.60 (s, 1H), 7.71-7.23 (m, 9H), 5.85 (s, 1H), 4.86 <s, 1H), 3.68 (s, 3H), 3.21-3.19 (m, 1H), 3.10 (s, 1H), 2.68- 
2.50 (m, 2H), 2.36 (s, 3H), 2.32 (s, 3H), 1.61-1.10 (m, 4H) f 0.88 (t, 3H, J=7Hz) 



75 
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30 



35 



Example 22 

Preparation of 2,6-dimethyl-4-(3-ethynylphenyl)-3-methoxyethoxycarbonyl-5-{4-(6H3xo-1 ,4,5,6- 

tetrahydropyridazinon-3-yl)phenyl}aminocarbonyl-1 ,4-dihydropyridine (compound 22) 



The procedures of reaction, treatment and purification of Example 1 were repeated except for using 
0.37 g (0.0028 mol) of 3-ethynylbenzaldehyde, 0.42 g (0.0026 mol) of methoxyethy I 3-aminocrotonate, 0.7 g 
(0.0026 mol) of N-[4-(6-oxo-1,4,5,6-tetrahydropyridazinon-3-yl)phenyl]acetoacetamide and 20 ml of 
isopropanol to give 0.85 g of the titled compound (yield: 62 %). 
25 m.p.: 100 - 102* C 
MS(m/z) : 527 (M*) 
1 H-NMR (5, ppm) (CDCl 3 ): 

8.46 (s, 1H), 7.72-7.20 (m, 9H), 5.66 (s. 1H), 4.86 (s, 1H), 4.31-4.13 (m, 2H), 3.62-3.57 (m, 2H), 3.38 (s, 3H), 
3.10 (s, 1H), 2.9 (t, 2H, J = 7Hz), 2.63 (t, 2H, J=7Hz), 2.36 (s, 3H), 2.30 (s, 3H) 



Example 23 

Preparation of 2-amino-4-(3-ethynylphenyl)-3-ethoxycarbonyl-6-methyl-5-{4-(6-oxo-4-methyl-1 ,4,5,6- 
tetrahydropyridazinon-3-yl)phenyl}aminocarbonyl-1 ,4-dihydropyridine (compound 23) 



The procedures of reaction, treatment and purification of Example 12 were repeated except for using 
0.9 g (0.0055 mol) of ethyl 3,3-diamino-2-propenoate hydrochloride, 0.4 g (0.0055 mol) of sodium ethoxide, 
2.2 g (0.0055 mol) of N-[4-(6-oxo-4-methyl-1 ,4,5,6-tetrahydropyridazinon-3-yl)phenyl]-3-ethynylben- 
zylideneacetoacetamide and 50 mt of ethanol to give 0.8 g of the titled compound (yield: 28.6 %). 
40 m.p.: 165 - 167°C 
MS(m/z) : 511 (M*) 
1 H-NMR (5, ppm) (CDCl 3 ): 

10.71 (s, 1H), 9.5 (s, 1H), 8.1 (brs, 2H), 7.66-7.1 (m, 8H), 6.73 (brs, 1H), 4.79 (s, 1H), 3.9-3.81 (q, 2H), 3.3 (s, 
1H), 2.73, 2.66 (dd, 2H, J = 6.5Hz), 2.6 (m, 1H), 2.34 (s, 3H), 1.08 (d, 3H, J=6.5Hz), 1.05 (t, 3H) 



45 



50 



Example 24 

Preparation of 2-amino-4-{3-(3-hydroxy-3-methyl)-1-butyn-1-yl}phenyl-3-ethoxycarbonyl-6-methyl-5-{4-(6- 
oxo-1,4,5,6-tetrahydropyridazinon-3-yl)phenyl}aminocarbonyt-1 ,4-dihydropyridine (compound 24) 



The procedures of reaction, treatment and purification of Example 12 were repeated except for using 
0.9 g (0.0055 mol) of ethyl 3,3-diamino-2-propenoate hydrochloride, 0.4 g (0.0055 mol) of sodium ethoxide, 
2.42 g (0.0055 mol) ol N-[4-(6-oxo-1,4,5,6-tetrahydropyridazinon-3-yl)phenyl]-3-{(3-hydroxy-3-methyl)-1- 
butyn-l-yl}benzylideneacetoacetamide and 50 mi of ethanol were used to give 1.1 g of the titled 
55 compound (yield: 36 %). 
m.p.: 160 - 162 *C 
MS(m/z) : 555 (M + ) 
1 H-NMR (6, ppm) (CDCl 8 ): 

24 
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10.5 (S, 1H), 9.3 (S, 1H), 8.1 (brs, 2H), 7.7-7.1 <m, 8H). 6.72 (brs, 1H), 6.7 (s. 1H), 4.9 (s, 1H), 3.7-3.6 (q, 2H), 
2.9 (t, 2H. J = 8Hz), 2.6 (t, 2H, J = 8Hz), 2.32 (s 5 3H), 1.62 (S, 3H), 1.61 (S, 3H), 1.2 (t, 3H) 

Example 25 

5 

Preparation of 2-amino-4-(3-ethynylphenyl)-3-me 

tetrahydropyridazinon-3-yl)phenyl}aminocarbonyl-1 ,4-dihydropyridine (compound 25) 

The procedures of reaction, treatment and purification of Example 12 were repeated except that 9.98 g 
io (0.024 mol) of N-[4-(4-ethyl-6-oxo-1 ,4,5,6-tetrahydropyridazinon-3-yl)phenyl]-3-ethynylben- 

zylideneacetoacetamide was dissolved in 200 ml of ethanol and 4.7 g (0.024 mol) of Methoxyethyl 3,3- 

diamino-2-propenoate hydrochloride and 1.63g (0.024 mol) of sodium ethoxide were used, to give 12 g of 

the titled compound (yield: 91 %). 

m.p.: 140 - 143° C 
15 MS(m/z) : 555 (M + ) 

1 H-NMR (5, ppm) (CDCl 3 ): 

10.7 (s, 1H), 9.2 (s, 1H), 8.3 (brs, 2H), 7.8-7.2 (m, 8H), 6.6 (brs, 1H), 5.0 (s, 1H), 4.3-4.2 (m, 2H), 3.81 (s, 
3H), 3.62-3.57 (m, 2H), 3.14-3.02 (m, 2H), 2.67-2.61 (m, 3H), 2.4 (s, 3H), 0.96 (t, 3H, J = 7Hz) 

20 Example 26 

Preparation of 2-amino-3-cyclopropylaminocarbonyl-4-(3-ethynylphenyl)-6-methyl-5-{4-(5-methyl-6-oxo- 
1,4,5,6- tetrahydropyridazinon-3-yl)phenyl}aminocarbonyl-1 ,4-dihydropyridine (compound 26) 

25 The procedures of reaction, treatment and purification of Example 12 were repeated except for using 
4.2 g (0.024 mol) of N-cyclopropyl-3,3-diamino-2-propenamide hydrochloride, 1.63 g (0.024 mol) of sodium 
ethoxide, 9.62 g (0.024 mol) of N-[4-(5-methyl-6-oxo-1 ,4,5,6-tetrahydropyridazinon-3-yl)phenyl]-3-ethynyl- 
benzylideneacetoacetamide and 200 ml of ethanol to give 10.4 g of the titled compound (yield: 83 %). 
m.p.: 170 - 172° C 

30 MS(m/z):520(M + ) 

1 H-NMR (6, ppm) (CDCl 3 ): 

10.7 (s, 1H), 9.4 (s, 1H). 8.29 (s, 1H), 8.2 (brs, 2H), 5.7 (s, 1H), 4.8 (s, 1H), 3.1 (s, 1H), 2.88-2.86 (m, 2H). 
2.61 (m, 1H), 2.3 (s, 3H), 0.9 (d, 3H), 0.51-0.2 (m, 5H) 

Formulation Examples of the compound of the present invention are shown as follows. 

35 

Formulation Example 1 

In a centrifugal fluidizing type coating apparatus (DF-360, made by Freund Industrial Co., Ltd.) was 
introduced 1620 g of lactose (100 mesh, from DMV De Melkindustrie Veghel Co., Ltd., Holland). Thereon 
40 was sprayed for coating 1000 ml of ethanol/methylene chloride (1:1 v/v) solution in which 30 g of the 
compound No. 1 and 310 g of hydroxypropylmethylcellulose 2910 (HPMC 2910, from The Shin-etsu 
Chemical Co., Ltd.) were completely dissolved, to obtain granules according to a conventional process. 
After drying them at 40 *C for 4 hours, they were granulated to give a granule according to a conventional 
process. 

45 

Formulation Example 2 

In a centrifugal fluidizing type coating apparatus (DF-360, made by Freund Industrial Co., Ltd.) was 
introduced 1650 g of lactose (100 mesh, from DMV De Melkindustrie Veghel Co., Ltd. Holland). Thereon 

50 was sprayed for coating 5000 ml of ethanol/methylene chloride (1:1 v/v) solution in which 30 g of the 
compound No. 1 and 310 g of hydroxypropylmethylcellulose 2910 (HPMC 2910, from The Shin-etsu 
Chemical Co., Ltd.) were completely dissolved, to obtain granules according to a conventional process. 
After drying them at 40* C for 4 hours, they were granulated according to a conventional process. After 3 g 
of magnesium stearate was added thereto followed by mixing, they were filled into capsules to give 1000 

55 capsules which contain 30 mg of the compound No. 1 per capsule. 

Formulation Example 3 
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then zz ::z sssSa 3 lvlt^ no 1 and 33 9 ° f - 

Thereto were added 22 g o7 lactose 2? o of T The r6Sidue was P ulverized «> Powder, 

stearate. According io7c!LlES%^ If'T ^^W^ose and , g of magnesium 
3 mg of the compound No. 1 pertebLr! ^ tab ' etted ,0 9 * Ve 1000 ,ab,ets which contain 

Formulation Example 4 

The powder obtained in Example 3, 52 q of corn starrh ft? „ rt f 
give granules. Thereto was added 2 o nf m^l * Ch ' 62 9 ° f ,actose and starch P*ste were mixed to 

~, „, to ^sixsr. riir^ ~r,r «T ra - • « 

Formulation Example 5 

Heatlg wLl^^ ™ " ■ - P— " which were fused with 

mill. Separately, isopropyl mltoSST^ T W3S kneaded and transferred into a chaser 
prepared solution was Z^Z Z^ TL ^ 9 COmpOUnd N ° 1 was The 

ointment. * t0 me m,Xture Wlth st,rnn 9- T r>e mixture was kneaded to give an 



Formulation Example 6 



to the le°r ZtX^Z^Z 9 S ^ TT* ^ Then "» S ° luti °" " as add ° d 

citric acid to give total amount of STo m? 1 * m * * P^^col. 2 g of sodium citrate and 0.3 g of 

sterilized vials followed TZg^T^st^T^ T = fi,ter «H"<* **> 

solution whose concentration was ^6mgL 9 ^ ^ C ° ntains 5 ml of in ' ecti °" 

Formulation Example 7 



^ssLSsr rnx^r izrii ^ rsrrr* 6 9 °* 

conventional process. conta.n.ng 3 mg of the compound per tablet according to a 

Claims 

1. An ethyny, P henyl derivative substituted by pyridazinone having the formula (I): 



C = CR 



R? R 6 




(I) 



™; ^zzt^zsro; : D c he -; f koxycarbony ' 9roup - a — — ■*» 

alkoxyl group, nitro group or a halogen atom R2 h h * ^ Substituted b V *» alky, group, an 
atom, R3 is a Cw a^koxy. group a c? fSJL'! * 9 °" ^ 3 ^ a ' k ° Xyl 9rou P' ° r a hal °9en 
a C, - 4 alky, group or amino group R^ is hvdrMen 1 9 r °up or a ft - 4 alkoxy ft - 4 alkoxy. group, R? is 
a C,- 4 a.ky, 9 9 rou P p. and RMsTy^e J^T.lLfZ " " hVdr ° 9en * 0m °' 

optica, isomer, or a pharmacologfca.ly accept lEw* " * te 3 raCemate 0r an 
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2. An ethynylphenyl derivative substituted by pyridazinone or a pharmacologically acceptable salt thereof 
of claim 1, wherein R\ R 2 , R 5 , R 6 and R 7 are hydrogen atom, R 3 is a Cw alkoxyl group and R 4 is a 
Ci -4 alkyl group or amino group in the formula (I). 

3. An ethynylphenyl derivative substituted by pyridazinone or a pharmacologically acceptable salt thereof 
of claim 1, wherein the compound having the formula (I) is 2,6-dimethyl-4-(3-ethynylphenyl)-3- 
methoxycarbonyl-5-{4-(6-oxo-1,4,5,6-tetrahydropyridazinon-3-yl)phenyl}aminocarbonyl-1,4- 

dihydropyridine. 

4. An ethynylphenyl derivative substituted by pyridazinone or a pharmacologically acceptable salt thereof 
of claim 1, wherein the compound having the formula (I) is 2-amino-3-ethoxycarbonyl-4-(3-ethynyl- 
phenyl)-6-methyl-5-{4-(6-oxo-1,4,5,6-tetrahydropyridazinon-3-yl)phenyl}aminocarbonyl-1 ,4- 
dihydropyridine. 

5. A medicament for a circulatory disease comprising an ethynylphenyl derivative substituted by 
pyridazinone or a pharmacologically acceptable salt thereof of claim 1 as an effective ingredient. 

6. A medicament for thrombosis comprising an ethynylphenyl derivative substituted by pyridazinone or a 
pharmacologically acceptable salt thereof of claim 1 as an effective ingredient 

7. A medicament for a kidney disease comprising an ethynylphenyl derivative substituted by pyridazinone 
or a pharmacologically acceptable salt thereof of claim 1 as an effective ingredient. 

8. A medicament for a circulatory disease comprising an ethynylphenyl derivative substituted by 
pyridazinone or a pharmacologically acceptable salt thereof of claim 2 as an effective ingredient. 

9. A medicament for thrombosis comprising an ethynylphenyl derivative substituted by pyridazinone or. a 
pharmacologically acceptable salt thereof of claim 2 as an effective ingredient. 

10. A medicament for a kidney disease comprising an ethynylphenyl derivative substituted by pyridazinone 
or a pharmacologically acceptable salt thereof of claim 2 as an effective ingredient. 
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